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(57)Abstract 

PROBLEM TO BE SOLVED: To produce a thin film 
magnetic head which includes a magnetic circuit 
consisting of the upper, lower and intermediate cores 
and an insulated layer formed between the cores that 
hold a magnetic core. 

SOLUTION: In this magnetic head, the flat layers form a 
magnetic circuit via an upper core 42, a lower core 1 4, a 
front intermediate core 1 6 and a rear intermediate core 
18, and an insulated film 20 is formed at the rear part of 
the core 1 6 out of those magnetic cores that hold a gap 
layer 30 and embedded Into the core 1 6 so as to secure 
a flat surface of the core. At the same time, a spacer 
groove 22 is formed after both cores 1 6 and 1 8 are 
formed and then the film 20 is formed. Thus the cores 
1 6 and 1 8 and the groove 22 are embedded in the same 
process through the film 20. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The thin film magnetic head to which each, class which constitutes a magnetic circuit is 
evenly formed of the upper core, the lower core, the anterior part middle core, and the posterior 
part middle core, an insulator layer is formed in the magnetic-core posterior part of the bottom 
of the magnetic cores whose gap layers are pinched, and the aforementioned insulator layer is 
characterized by being embedded at the magnetic core so that a core front face may become 
flat, 

[Claim 2] The thin film magnetic head characterized by using either for the aforementioned claim 
1 at least among a silicon dioxide (Si02) and a titanium dioxide (Ti02) as the aforementioned 
insulator layer in the thin film rhagnetic head of a publication. 

[Claim 3] Each class which constitutes a magnetic circuit with an upper core, a lower core, an 
anterior part middle core, and a posterior part middle core is formed evenly. In the manufacture 
method of a thin film head that an insulator layer is formed in the magnetic-core posterior part 
of the bottom of the magnetic cores whose gap layers are pinched, and this insulator layer is 
embedded at the magnetic core so that a core front face may become flat The manufacture 
method of the thin film magnetic head characterized by embedding a middle core and a spacer 
slot by the insulator layer at the same process by performing the process which forms a spacer 
slot after forming a middle core, and performing after that the process which forms an insulator 
layer. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Diescription of the Invention] 

[qqdi];' - - _ ; • ^ . -. ... • • • ■ . . 

[The technical field to wh^ invention belbngs] this inventibh relates to^^^^ 
of the thin film magnetic He^ad/arid especi^liy, the magnetic circuit is c6H 

core arid the middle coi^e, and it relates to improvement of the manufacture' hiethbd df the thin ' 

filrn magnetic head that th^ insulator l^yer Wds formed betwejeVi thfe' pores which sandwich a 

magnetic gap. . ^ . ; -^r 

[00d2j : . :^ 

[Description of the Prior Art] The manufacture method of the conventional tfiin film hniagrietic 

head proposed by these p^bple gt drawing 7 and dVawing 8 is shbwn (JP,6-314414,A). 

The 1 St manufacfuririg process [i^efer to drawing 7 (Ay j' " ■ ' ' ■ 

An insulator liayer 52 and the lower core 54 are formed on a substrate 50 at predetermined 

thickness; and flattening of the front ^^^^ is carried but. * ^ ' " 

[0003] The 2nd itiariufacturihg pfbcess [ref^r td d riawih g 7 (B) ] ' ' 

The anterior pari: middle core 56, the posterior part'middle core 58, and ari insulator layer 60 are 

formed on an insulator layer 52 and the lower core 54 at predetermmed tliickness, ahd'flatte)iing 

of the front facets carried but ^ " ' " 

[0004] The 3rd manufacturing p [refer to drawing 7 (C) ] 

The slot 62 for embedding and forrtling a non-maghe^tic laye^^^^^ anterior part middle core 56 

and the boundary 'ff-ont face of an ihsulatoH layer 6*0 Is' fbrrhed'by eftch^^^ 

[0005] Thb 4th manufacturing process trefer to drawing 7 (D) ] ' ^ 

The slot 64 for erribedding and fprming a coil in an insulator layer 60 iis formed by etching. - 

[0006] The 5th manufacturing process [refer to drawing 7 (E) ] 

While embedding metallic mfiteriajs, siich as Cu, in slots 62 and 64, it grinds so that a front fape 
may becomfe flat, and a non-magnetic layer 66 and a coil 68 ^re forrtibd.' 
[0007] the 6th mahufacturihg process [refer to drawing 7 (F) ] ~^ , - . 

On the front face of a substrate 50. only predetermined thickness forms the gap material 70 by 
the nonmagnetic insulating rriat^nai in the portion except the formation field of the posterior part 
middle cbre 58. . ' ' . = 

[OpOgrThe 7th manufacturing process [refei^ to drawing 8 (G) ] 

th^' ahteribr part middle cbre 72;the pbsterior part middle core 74, arid an insulator layer 76 are 
forrtifed in bredeternriined thickness,/ahd flattbriinig of the frorit f^be is carried out. 
[0009] The rhanufacturing process of the bctavtis [refer to drawing 8 (H) ] 

The coil 78 bf a two-laybr eye is fbr^^ like the abbvb 4th and th^ mariiilFacturing process of 5.\ 
[0010] The 9th manufacturing process [refer to drawing 8 (I) ] 

While forhning ah insulator layer 60 in the portion exbept iihe formation field of the anterior part 
middle core 72 and the posterior part middle core 74 in predetermined thickness, the upper core 
82 is formed by the same method as the 1 st manufacturing process of the above. 
[001 1] The 10th manufacturing process [refer to drawing 8 (J) ] 
The lead wire 84 linked to a coil 78 is formed in an insulator layer 80. 

[0012] Thus, the chip of each magribtic-head element formed on the substrate is cut, and the 
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thin film magnetic head as processes a medium opposed face by methods, such as polish, and 
shows a cross section to drawing 9 so that it may become the predetermined depth of gap (life 
size) is obtained. [ many ] 
[0013] 

[Problem(s) to be Solved by the Invention] the conductor same into a spacer portion as the 
charge of a coil strip — since films (Cu etc.) are erhbedded, the probability that a coil ^hd a core 
will short-circuit becomes high according to the defect of an insulator layer or a resist patt^rh 
as compared with the case where there is no spacer ( drav^ing 4 ) 

[0014] the gap layer 70 after forming and carrying but flattening (drawing 7 (E)) of a coir 68 ahd 
the spacer 66 — forming (drawing 7 (F)) — since this gap layer 70 serves also as the role which 
insulates the 1st coil 68 and upper layer, in the case of a narrow gap head, by perfprming a 
process like drawing 5 , a part of insulator layer 90 is thickened, and insulation is secured 
[0015] Although the ion milling method is excellent in the process of drawing 5 (B) as a means ^ 
which **********s the insulator layer on the middle core 56 and 58, since neither milling sppe 
npr thickhess is uni^pgn^aN.oyera w^ oyer etching is s^^ needed for remoying the insulator 
layer of the predete^^^^^ oyer the/whd^^^^ wafer.^^^^^^ ' 

66 of the anterior p^^ con^i^ts off^ ' 

there is ^ prpb|^m iq vybipfi tfiyplche^^^^ depreases I mining speqcl ] by oyer etching early, a^^^ '[ 
function as a spacer falfsX drawing 6 ) ~ ' / ^ " 

[0016] Although it is an effective means to make material of a spacer portion the same as the 
insulatpr Jayer^where ^th is embedded ia orderto rem,oye the^abovermentioned fault, 

the process vyhicK^ornis.,,,grind^ carries put flattening of t in. that case is. 

newly added, arid becbnies disadvantageoU^ i^ Wst (example 2 b¥ Jl^.W-i 144^4, AX " " ^ 

[Means for Solving the Problem] Therefore, this myentipg enabjied it to, sojye the cbnventipnal 
trouble, without embedding a middle core and a spap^ 

sarne grocess, and increasing the number and forming an 

insi^lator^i^^ after forn^ ! ' Z ,^1; V ' ! 

[0018] Each class which constitutes a rhagnetic circuit is evenly formpd of the upper core . 42,: 

the lower core 14, the anterior part middle cores. 1 6, and} 32, and the posterior part , rni^ 

18jand, 34» an insulator layi^^^^^^ ppsten pf the- 

magnetic cores whose gap layers' ^^^^ cyf a cl^im V the thinlfiim 

magnetic head by which the afdrementjoned the magnetip^^^^^^ 

that a core front face may become fla^^ ^ ' ; 

[0019] Invention of a claim 2 offers the thin ffl fqr %}f}e 

aforementioned cla 1 at least among the s^^^^^ dioxide (3ip2) ahdrt^^^ titanium d^^^^ 

as the aforementioned insujatpr jay^ publication/ As ^t^^^^ . . 

aforementioned non-magnetic layer, the thin film magnetic head Which used the silicon dioxide 

(Si02) is offered. ^ • ; ■ ^l-.-. '^.r, ^ . 

[0020] Each class from which inyentipn. of ia claini 3 ponstitute^. a rnagnetjc circuit with the 
upper core 42, the lower core 1 4, the anterior part middle cores 1 6 and 32, and the posterior 
part middle cores 18 and 34 is formed evenly, In.thp manufacture method of a.thjn film head that 
an insulator lay^r. 20^ i formed in the magnetic-core postprior'part of the bottom the magnetic 
cores whose gap layers 30 are pir^phed^^ aforemiBntipned irisulator laye^^^^^ at 

the magnetic core so that a core frorit face may become flaCjhe manufjactur^ , 
thin film magnetic head which embedded the middle cor^ 16 and the spac^ tbe \ 

insulator layer 20 at the same process is^ offered by performing the process Which fpfrns.the . ./ 
spacpr slot 26, sifter fornr)ing a middle core, and performing after that the propess vyhicK forms ap 
insulator layer 20. ' 
[0021] 

[Embodiments of the Invention] One example of the manufacture method of the thin film 
magnetic head of this invention is explained with drawing below. Drawing 1 and dra wing 2 are the 
cross sections showing the manufacturing process of one example of the thin film magnetic head 
of this invention, and are the cross section showing the 1st or 12th manufacturing process. 
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[0022] Flattening of the lower core^ 14 is embedded and carried out into an insulator layer 12 on 
the 1st manufacturing process [refer to [ of the lower core 14 of the thin film magnetic.head ] 
formation drawing 1 (A)] substrate 10. As the aforementioned insulator layer 12, it carries out at 
least among a silicon dioxide (Si02) and a titanium dioxide (Ti02) using either. 
[0023] The middle cores 16 . and 18 are formed in the part on the bottom core 14 bf 
manufacturing process [formation [ of the middle cores 16 and 18 of the thin film magnetic 
head ] drawing 1 (B) reference] of ** a 2nd, respectively. 

[0024] the — three — a manufacturing process — [ — a thin film — the magnetic head — 
anterior part — middle — a core — 16 — the back end — the section — a hole — having 
opened — predetermined — a pattern — formation — — drawing 1 — ( — C — ) — reference - 
-] — a photoresist — 45 — applying — anterior part — middle — a core — 16 — the back end 
— the section — a hole — having opened — predetermined — patterning — carrying out . 
[0025] the — four — a manufacturing process — [ — anterior part — middle — a core ~ 1 6 — 
the back end — the section — a hole — having opened — predetermined : — a pattern — 
formation — d rawin g 1 — ( — D — ) — reference — ] — ion milling — etc. — etching — a 
method — using — the required depth — etching ~ carrying out — after that — a photoresist 
45 — removing . 

[0026] The insulator layer 20 by the 5th manufacturing process [refer to [ of the insulator layer 
20 of the thin film magnetic head ] formation drawing 1 (E)] silicon dioxide (Si02) is formed, and 
flattening is ground and carried out. As the aforementioned insulator layer 20, it carries out at 
least among a silicon dioxide (Si02) and a titanium dioxide (Ti02) using either. <BR> [0027] The 
coil slot 24 is formed using the etching methods, such as the 6th manufacturing process [refer 
to [ of the coil slot 24 of the thin film magnetic head ] formation draw ing 1 (F)] (reactive ion 
etching) RIE. 

[0028] 7th manufacturing process [ — the conductor of the thin film magnetic head — 
conductors of a film 28, such as formation drawing 1 (G) reference]Cu, — a film (coil of the 1st 
layer) 28 is formed, and flattening of the front face is ground and carried out 
[0029] It is on the front face of the manufacturing process [refer to [ of the gap material 30 ] 
formation drawing 2 (H)] substrate 10 of the octavus. and only predetermined thickness forms 
the gap material 30 by the nonmagnetic insulating material in the portion except the formation 
field of the posterior part middle core 1 8. 

[0030] The 9th manufacturing process [formation [ of the middle cores 32 and 34 of the anterior 
part posterior part of the thin film magnetic head ] drawing 2 (I) reference] anterior part middle 
core 32, the posterior part middle core 34, and an insulator layer 36 are formed in predetermined 
thickness, and flattening of the front face is carried out. It carries out at least among a silicon 
dioxide (Si02) and a titanium dioxide (Ti02) as the aforementioned insulator layer 36 like the 5th 
manufacturing process of the above using either. 

[0031] The coil 38 of a two-layer eye is formed like the 10th manufacturing process [refer to 
[ of the coil 38 of the two-layer eye of the thin film magnetic head ] formation d rawing 2 (J)] 
above 4th, and the manufacturing process of 5. 

[0032] While forming an insulator layer 40 in the portion except the formation field of the 1 1th 
manufacturing process [formation [ of the upper core 42 of the thin film magnetic head ] drawing 
2 (K) reference] anterior part middle core 32. and the posterior part middle core 34 in 
predetermined thickness, the upper core 42 is formed by the same method as the 1 st 
manufacturing process of the above. 

[0033] The lead wire 44 linked to a coil 38 is formed in the 12th manufacturing process [refer to 
[ of the lead wire 44 of the thin film magnetic head ] formation draw i n g 2 (L)] insulator layer 40. 
[0034] Thus, the chip of each magnetic-head element formed on the substrate is cut, a medium 
opposed face is processed by methods, such as polish, so that it may become the predetermined 
depth of gap (life size), and the thin film magnetic head 1 of this invention as shows a cross 
section to drawing 3 is obtained. [ many ] 
[0035] 

[Effect of the Invention] Since a spacer portion can be filled up with an insulator layer according 
to this invention, without increasing the number of processes, the following effects arise. Since a 
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spacer portion is filled up with an insulator layer, the probability that a coil and a core will short- 
circuit falls and improvement in the yield can be desired. 

[0036] Since the milling rate of an insulator layer (Si02 and Ti02) was late as compared with Cu, 
when a process as shown in drawin g 5 is added in the narrow gap magnetic head, even if there is 
exaggerated milling at the time of the pattern formation of yoke contact, spacer thickness 
cannot decrease greatly and the productive efficiency of the thin film magnetic head can be 
maintained highly. 



[Translation done.] 
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